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Transits mis text 

A method and apparatus for 
estimating the downlink signature for 
a remote transceiver (141 , 143} which 
is part of a wireless communication 
system that includes a main 
transceiver (101) for communicating 
with the remote transceiver (141, 
143). The main transceiver includes 
an array of transmit antenna elements 
(105). The method uses the remote 
transceiver for receiving signals when 
the main transceiver transmits 
downlink calibration signals. When the 
main transceiver also has a receive 
antenna array : the remote transceiver 
can transmit uplink calibration signals 
to the main transceiver for 
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determining an uplink signature. The 
downltnk and uplink signatures are 
used to determine a calibration 
function to account for differences in 
the apparatus chains that include the 
antenna elements of the arrays, and 
that enable downlink smart antenna 
processing weights (1 1 8) to be 
determined from uplink smart antenna 
processing weights (115) when the 
main transceiver includes means for 
smart antenna processing according 
to weights. 
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CDMA *&*&T«*St, B 3W* 4.. *. PHS #$#&T&Jt/4- 

BQPSK, 4** GSM #tt-&T& GMSK, f^. £*i*T#i*ii#ft4H* 
♦»#-t~H«.***t, &?Mt#^+*£*ifc#^*fc£» ♦ 'MM* 
20 PHS #*. H**#-******A*fl****I.A^I^ 

**-#****#«•»**+***. ******* f, * 

25 #*iUUt*^<f-?'*. *i£#******t» + 

ft*r|& ****** T#*.*** * • ^* 

♦*•**»#-?>*, *$ 7 t^Ji*#* 727^ 729 *AJfc*»*«*§#*. 
$t*«i. ^^jK*-^T#^->h-t#^#*it^^^ife, **« 

30 *&#£#****t» *»****f-~******^*.*** 

*^**&t# M-l 727 



729, #>HMf M~2 3fc). K M%4t1tMt 6>HUft801, 802, 803, 

805, 807, %> 809, 801 *&*JfciMM£tt*#3Ufc. 

t^W?IMlSWii i>h^**.: it* 801 f> 802 $$^P£# 
1(811), 801 ^ 803 6^^1^ #2 (813), JUfc 801 ^ 805 # 
3(815), 801 *» 807 tf^?M4 (817), JwJtft 801 809 ¥ff& 
#5 ( 819). 

flMJO 4&flJ0£g#£«4lMK>. fe#i&IIUt.«9r SACCH, FACCH, *»£ 
PHS tM*t#T$&# TCH PHS A PHS 

jttttx^UA-H^CARiB, a 

At*. 2. RCRSTD-28, &&&*&&&W!LM PHS *&M#.*4$$ 
f ( PHS MoU- - Jt http : //www. phsaou. or. jp ). DM* 731 

i/q #4-) *T*rt/+*w^&##*+* 
$ ***** - *i-f # ^ sMM-**#*|-# 

* ft! mHJL «* J^#*W * S * $ * * 09/020, 049, 

709 JL#&&*6JJfc#J&*HM* 735, lfc£ A ;M*^ 
4 737. 

*,# > tch * . £4MU*****t, T*fl*fcw$*#, 



#**t. ******** -F 

« 9***?-**J:##*'B»tt4MK ******** t. * 
141) 907, #^-M*# 

*&&&jt*i&#4Sf<Hi*3L. 90? &###n ( &i£#&*# 

**«*4MI*ift#40, #^ <*#* 723 t) * 

f^*#.?t$ <*## 727 t X lM*# ItSUI ^ J^it Jt* 911 *J* 
*/>*** RF 909 **. ******* #&**#** 

fc*#i:4Mf******lt* 08/907,594 12 t. ##ffi 12, 
UtlSJStX^ 1203 **i|.# « A* "f RF trf**- 909 

*****(£.* 911. Att£#n#>;?L 1213 **j**g DSP1209 #S»J 

j&ttM^r*******. **^**-+dsp 

*i?X DSPl205*fi*lli«4HI* 1207 «DSP*#t*Al**<I» Q> 
J*t*Jt#**J:#***Jfe****, TX DSP1211 *T*i£* 
***«+**#**K ****#Jfcfr******** 907 *4*. 
9 t#T^» JUHMUW't ***Jt*» 105 ****** KF % 

■f-ft* 109 ******* no. &;&*$**&#******** 
in *« 3 *****-^*^+*4 t ******-<BSP) * 

A, ****### 403, 921 *> 931 403 **** 

at, &#*f ******** I/Q 

fcfc. ^**^**> **JMt*»T****** 

g 403 t. #*****^1^I #*.***#** 

&M.* *it921 &&#-iG 407 * 411, ***** 

** JUiJMF. *H^**************** (#-#**), 

**#****t» *^+***#** TCH Aft***** 
TCH jifi$*&T#&8*&*. *-##fC*&&*lfct> */#iLJL 
a*********. Bft^*****^. *&#4# 
?&T, *^******N1. &##^***£*^f-® 9 t» ** 

f&*f£&&&**t** 923 ^****-f ** 410. **•»»!#■*, 
931 410 405, «tt*f!*-b#** 933 

ftHfrA*****, Jgi»4Ht***£*#& 933. ******** 
3>}&*?T$ f-*i£ifc#J#7L 931 t- >0tT************t. 



405 ¥} N ^#&fr$L$Lft¥#tfL 410. t, 

Hit, *t k-0, 1, «, H-U M x(k) mi&&tfffikXi%m&^ J f 
M s(k) fa&Mn K ^##$i:##ai.#|£# 

£t&# X- [x<0)xU)'~x(N-i>3#*&# S- [s (0) s (1) - s (N- 
1)]. ^*^^*AST#^#^#^-S-^T^*«e^#*# 

xCU-a^s&HvCk), k=o, l» *•% N-l do) 

ft, f^{iE{v(k)}= 0 ^^J-^*E{v(k)y(k) # }~cfv 2 I > *t I 

(9). Lyimg. L.,«*. System 
Identification: Theory for the User * Eoglewood - Cliffs, NJ: 
Prentice- Hall, 1987, #f"frj* * 
ft, ^MA^JMLHf^- (9) tf******' 

&*«*^4r#**&4»&#. •it*******" t 

*7#*tT4Ht& 101 &Br$7t 141 Jl*S.-**#*T*? 

*t. 101 f #*£A4t-3>ft4t* t28«JI*4|E*T#lt*lW'*' 

1005 #i*&T*Hl***» C 725 ^,#11727 



♦it 141 #ff^gf5]itS (£fi 10 tfl**** 1005 #**#*), 
MiWl RF 125 $>XA* 105 MM. 

JWtAiUfc 911 J:«iJB/ a #>itll4tt 4 fit4h 1009, 
t 141) 12, ftft£jJHf*^*it& 

& rx dsp 1205, %-r&%&%-&> $imm% : m&%L& 1011, #j*<Mi 

y(k)tt 1012, #t k JkJt^ltMlJk #J-&& 

*^Tfttt3ttK4l&M 1013, flJMMttlttJH' 1012 M 
^j* a<k)«Jfc^*&^**#^ 1019 #£T#^iii##£. $t##i! 

1019 ##&$##H 1207 feA«ftft*Sf . *j&^l^+iMWI*«rfll 

>M#*.****#*t. #**/8*/4 OQPSK 192 

*TiMMH**, 1207 f 

A*. ##H 1207 *J&***^* 

ILL 911), &&FM^T##^#^#£«^&. 

Tti«<*£.tMttt* JtlHtJL I/Q 



f $ *A. it* HX DSP 1205 ft** J8 r +ifct##*fc«& 1011, 
it#& z (k) = [ Zl (k) z 2 (k) - z, <k> ] , k=0, U "*N~ 1 

ff&f*? z, <k) z,<k) -x.de) M N >Mf;M&f t>» &#4r*fjtA& 
Ji; 101 #*##*? AAAtt. 4-y(k), k- 0, i, ~n-lto*4kMf t 
|jU*U|l4#f f 1011 $ N 





,v(0) * 


z* 


«t(0) 
r t 0> 


12(0) 

till) 

■r 
< 


i*<0> 

2*0) 















Tff#&#it 1017 *tf 1013 f *TA*£: 

a tt =(Z*Zr l Z*Y. (H) 
i«*^MlTft^U, 1012 #+1* 

y(jfc)«K*)a tx + »(*), it* 0,1 (12) 

*t n(k), k-0> N- 1, ti***** 1 *'/ 5 * 

N g~^MX#lt**JHM.«t4&**'> &*&T## 

;M»JLfc.*ft J MM'« **. ;Ml* 
$t#^#^, W (11) 



«(0) 



(12) TfjtMt* 
Y=Za u ♦ n < 13 ) 

#*£ 1017. ^j*, *4t*^*(*^*> ^#+*.«***Tlf*** 
«JSt M * ( ) £^it#Jli& H 4* ( *T*t^# > ^ 

C^4fc&2£c A (*)«o, *-fk=0, l, 2, ♦»» N-l, WM+tf&awr* 
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(KPT******, FFT). 

£ttJtttJHfcHti*fefcf . RX DSP 1205 4tJMMMT#4frt* 
3*J*imfl 1013. ttttJtftttt-fit* y(k>A*HM*#** 192 kb/s 

784K ###i$HNMM: 24 kHz (#t K 

2k) 5^-72 kHz (Bfcfe, tt^L'tf-f JULMtA —It 

i£$n/4 DQPSKi$$& (#-fPHS It##3t#4i3i*£**$. 
&&*3S&#&^&. jfc*, «/4 DQPSK *«*#£.<t*##*i*tX 
#f #jH4MH72 kHz, +24 kHz, ~24 kHz %>~72 kHz tf)^-f^$L&&. 

kHz ^"72 kHz 72 kHz 

24 kHz 4r?****MHI* )t^tWWttWfi§i<lltii 



+24 kHz ^-72 kHz. *j&#T# #£*t*Nfc. *#M****I 

$+24 kHz ^-24 kHz -fr iAWf. X*»&*feil*&g 1013 t* DSP*# 



3, tl^fft^iC-B/i 



ft********.**!. ******* 

*§ **«I4BL ****A**lH**. *3&— *fl4t*ffl, 

%~~%>%Z-3L& *4^MbMa ** ** ;t* , 

y t (k), #fc k=0, ~, N,-L «l*f — ItftMHlR N,T * 
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t H*n 111 J 



(17) 



*MP* ( 16) ( 17) ftL*-« J.**a^«>hT#<» r <t**4:ifc. 

jfcsMtt, Aj'JBttft'HlEJM. 24 kHz #»~72 kHz ( Wfc&> 
III), U DSP 1208 jMfrfcfcfcifcfctffcJt** 
JLfltfUtM&SS 1013 # DSP«*T*yt*rT. 
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%A: 4fc**ltt£*l y(0), y(l), ~, y(N), -y(2N-l). 



1 

c 

t-0 

3. if* C, - Bj/A,. 



6. ^Cj-V^ 

7. C~C 2 /(V 



m ********** ********** *r . £ -#*■* 
Jt, **>, tfT^-gLitM-^m, #f-$~Jt*#*«flM 

**#■?**** m C 
+ )' f , M +#**♦******». M ***+**--+*****• 
**ff— ( > ***»#**. « ***** 

^|?^|tt. M -HMHi#+ 1 ******** M **** 
*J&*.aT**#*»Tia#* M (*-**>. #** 

i5 #«.**---¥»**£* a» mz» i ************** 

*J&— f**Jfl Bi J** i ftfe^******* 1 **** 
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#rA.: 4MU|«9*9ly(0), y(D* ~, y(N), -y{2N-l). 



i 



.Cm 

*)JUH'Ha*A l , A 2 » V 

«^l«4kftll>Hs£B l , Bp ~, B g . 
>Mtl, B 2 /B t , ~, V B i- 
1, [ ( B 2 /B l ) / ( Ag/Aj ) ] > [( VM / (A,/A,) 3. 



5 f Jt*A#* M T«fc*. 3***4- 

;gr«;fc&Ati&&f , #Mf# ADC fr##^T**^Jt**AH:M. 

**^iMiM.* t # * - *.*NtaL 

*.bh$£##* 

15 >aJt*$#&4b**t, it^i^Jr#^* *MHM**. ***** 

#f ^if^iOJ ***# *»HML 

1, 2*» 3. £#*3t. JbClS^^exp-jC^-©,)^ 
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1, exp-j (m 2 ~m l )x ) - , exp-j (e^-c^K $tJL##? M~ 1 

*M*###48ft**tf4M£.> -T^^#^^Ji#5t^it^-#^ ( TCH) 
T: 

#ifT##&#4&. 1105 t. 

tA^ftJ******!*** ion 44Mttt**X&f 

if HL 1109 TCH **t4HR. &#4& 1111 t. 

#, £ A ********* &t##*$ ^HS fttt.feNr&*t**, 



TCH if&£iMl 1113 fi£i&%%$L%JL$?&i 

DSP 1209, ^^#, # ;Mfc # *A -H^#;& # TCH 

If^t ^^^^#-^#4^ 1115 f ^^A^^^^i^^f 

«u»4MftA. ##fc*~>Mfc3M***. ins ttujutrit, 

it*— ^#t****, #&£#4* 1117 f ^^T##^£##^^^, 

^#^#T##^4## 1U9 t*UMI*J*. 

fljft SYNCH JM>tft* 
?f SYNCH *>tf *l*#?tt**fA#l«**IHM"!*H l 

***** f*t*JUW / +it, A *>c#:m SflUNfcM . 

MATLAB £M1 ( The Mathworks, Inc., Natick, MA) M,*U£##K 
13 t, 

**^*«-/it«it#**^W*#Jt^*#/ A***^^ 109 Jt. 
J5f- JB id »-t w -lH3 l IJt+24 kHz #>-72 kHz* 

<tAA*«***^*4H^A*it#A*^^4Mt#* < fc-MHPI >. W 14 
^-MI£+24 kHz #»-72 kHz iE*»^i»;#-$j 



A- [^-BjMfrXJiLMP 1, ~, NS 4tft*il*#4£ a^a^la^, # 

A, A ft 4- A -f A 4ft Jt;MMMitt 

*^£j«i:£#i£*&*«*fl*# 09/020,049 f, 

It. 

* * # $ # 4Mt H *ft # * * & * # * # * 

Cii. c 12 , < c^/c^ ), *> c u ( c^) Cc^/c^). &*r* 
i j Qu*-* Cy ******* 

rttW**. *t H. NS*» ~, H» *Mi«J^Ui*ft**# 

sum.****,*** i. 
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D 4Mf ftflMt*, rt%*Jfc£jfc&Mt'Hk 
jM^4ttfcft*L*AX#ft#itftfclt, T« «ti» Jt^r4»£it * 

A* 

. *^*^**AMt^*-tfr#4EAT##lfe, &*A.Rftf* 
*Jtft*ft*. ftf-MJifi*L**#ihT#*L**. 

#*Ht#*$*A, tfj^A^f A (9) ( 11.) 

• ***TT%^t^ft**^****. fc*. (ifcllUt.) t *• 

#/8 ft, *sft ft ^ ***** 

&£#4t$-9Mt*$*!i* AMPS FDMA £*tiMfc»Tftjfc# 

^JLiMM^JHU*. *fttt;L0***4^*Jfc#*ft DSP **» 

DSP ^flt#A.^ ft ^>#&^ft#y&%& ( ASIC) #3 

^^A#^^^«*A%^(VLSI) DSP ^#i&*Tft*#> 

3« 



TiMHfcA~#*J8i$*#/t. £l§*lt^#-f&J« s DSP 
*J*Mlti DSP «:*-fc*it#f3fe*Si*^,A. 

10 #?f*3^ a 
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